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The  present  report  is  a  continuation  of  the  previously reported 
studies on the solubility of various amino acids in water  (1).  It is 
illustrative of the fact, which was not found in the case of the other 
compounds, that the mode of obtaining the crystals may influence the 
solubility.  The  technique used in  the determination of solubilities 
was the same as that which has been described previously (1). 
The d-valine was a  Hoffmann-La Roche product which gave theo- 
retical nitrogen and optical rotation values.  The solubilities, which 
are given in Curve 1 of Fig.  1, were obtained by permitting a  super- 
saturated solution which was prepared by dissolving the product at 
temperatures higher than those given on the curve to cool at the indi- 
cated temperatures.  A second product was prepared by the addition 
of alcohol to a  concentrated solution of the amino acid.  To obtain 
the points which lie on Curve 3, these crystals were dissolved in water 
at  25 °  and  shaken in  the presence of an  excess of the solid phase. 
Curve 4 is a continuation of Curve 3.  The points which lie on Curve 5 
were obtained by dissolving the alcohol precipitated crystals in water 
in the zone between 0-16 ° and shaking the mixture in the presence of 
an excess of the crystals.  On raising the temperature of this mixture 
beyond 31 °,  the points which lie on that portion of Curve 2  which 
joins  Curves 4  and 5  were obtained.  The points  which lie on the 
balance of Curve 2 were obtained by raising the temperature of mix- 
ture 4. 
The difference in crystal structure of d-valine is shown  in  Figs. 2 
and 3.  Fig. 2 represents the crystals which correspond to Curve 1 of 
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Fig.  1, and Fig. 3  represents the crystals which were obtained by the 
addition of alcohol to the aqueous solution of the amino acid.  These 
crystals correspond to Curve 3 or 5 of Fig. 1, depending on the condi- 
tions under which they were dissolved and crystallized. 
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FIG. 1.  Solubility of d-valine in water. 
The data for the solubility equations of the curves which are graph- 
ically represented in  Fig.  1 are given in Table I.  The solubility of 
d-valine at 25 ° (Curve 1) is in approximate agreement with the value JOHN  B.  DALTON  AND  CARL  L.  A.  SCHMIDT  769 
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found by Cohn and his coworkers (2).  The value for a H of d-valine at 
25 ° is 500 calories.  The previously determined value for a  H  of dl- 
valine  is  1590  calories  (3).  The  data  indicate  that  d/-valine  is  a 
racemic compound. 
It is of interest to note that over the ranges represented by Curves 4 
and 5, the temperature is apparently without influence on the solubility 
of the d-valine.  It is possible that these regions represent false equilib- 
ria,  since the findings reported here are inexplicable from the stand- 
point of the classical concepts of the phase rule.  A  true equilibrium 
might have been obtained had the mixtures been shaken for a sufficient 
length of  time.  It  would  be  expected  also  that,  since  the  several 
crystal forms of d-valine represent the same compound, the less soluble 
form must be the more stable and hence, on continued shaking, the 
transformation  of  the more soluble to  the less soluble form should 
eventually  take  place.  From  an  experimental  standpoint  this  is, 
however, not practicable, since, after several days, there is danger of 
bacterial decomposition. 
The  findings that  the  solubility  of  a  compound varies  with  the 
crystal form are not new.  Rabe (4) has shown that the solubility of 
thallous picrate depends on the particular crystal form of this com- 
pound. 
SUMMARY 
1.  The solubility of d-valine in water has been determined over a 
range of 0-60 ° . 
2.  The solubility of this amino acid varies with the mode of crystal- 
lization, indicating a dependence of solubility on the crystal form. 
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